Objective: To determine whether positive affect predicts mortality among people with diabetes and among a comparison group of people with no chronic health conditions. Design: Longitudinal cohort study. Main Outcome Measure: Mortality. Results: Positive affect was significantly associated with lower risk of all-cause mortality in people with diabetes (N ϭ 715). Enjoyed life was associated with lower risk of mortality over and above the effects of negative affect or other significant predictors of mortality. In a comparison sample without chronic illness (N ϭ 2,673), positive affect was not associated with mortality. However, when the analysis was restricted to those over the age of 65, specific positive affects, in particular hopeful and enjoyed life were significantly associated with lower risk of mortality, again independent of negative affect. Enjoyed life remained significantly predictive of lower risk of mortality in the older sample when other predictors of mortality were statistically controlled. Positive affect was particularly protective among those over the age of 65 who reported higher levels of stress. Conclusion: These findings are discussed in light of possible stress-buffering functions of positive affect.
Diabetes is the sixth leading cause of death in the United States (Arias, Anderson, Hsiang-Ching, Murphy, & Kochanek, 2003) , although the true number of deaths resulting from diabetes may be seriously undercounted (McEwen, 2006) . Incidence of diabetes has doubled over the past 30 years (Fox et al., 2006) , and in 2005, 1.5 million new cases of diabetes were diagnosed in people age 20 years or older (Centers for Disease Control & Prevention, 2005) .
Diabetes is a condition in which glucose is not properly metabolized by the body. Long-term glucose elevations as a result of diabetes can lead to serious consequences, including heart attack, stroke, kidney failure, and blindness. Thus, a primary goal in diabetes care is to maintain glucose levels within healthy bounds. The daily behavioral demands involved in maintaining normal levels of glucose and avoiding serious consequences of uncontrolled glucose levels combine to make diabetes a stressful chronic illness. It is not surprising, then, that people with diabetes have significantly elevated levels of depression compared with the general population (Egede, 2004; Fisher, Chesla, Mullan, Skaff, & Kanter, 2001; Goldney, Phillips, Fisher, & Wilson, 2004; Musselman, Betan, Larsen, & Phillips, 2003) . Depressive mood is associated with poorer glycemic control, increased symptoms and complications, poorer adherence to exercise and diet recommendations (Ciechanowski, Katon, Russo, & Hirsch, 2003; Kilbourne et al., 2005) , increased health care expenditures (Egede, Zheng, & Simpson, 2002; Gilmer et al., 2005) , and even increased risk of mortality in people with diabetes (Egede, Nietert, & Zheng, 2005; Zhang et al., 2005) .
Depressive symptoms, however, are only part of one's emotional landscape. Positive affect is likely as important to health as negative affect. Positive and negative affect are not simply flip sides of the same coin or bipolar ends of a single continuum (Diener, 1984) , and increasing evidence indicates that positive affect may be uniquely associated with lower risk of morbidity and mortality in a number of chronically ill and general population samples, over and above the effects of negative affects such as depression. For example, Ostir, Markides, Black, and Goodwin (2000) examined the association of the Positive Affect subscale items from the Center for Epidemiologic Studies-Depression (CES-D) scale (Radloff, 1977) , with subsequent mobility, functional status, and mortality in a sample of elderly Mexican Americans. Controlling for baseline functional status, sociodemographic variables, major chronic conditions, body mass index, smoking status, drinking status, and negative affect at baseline, positive affect predicted higher levels of mobility, better functional status, and lower risk of mortality 2 years later. Similarly Blazer and Hybels (2004) found that the positive affect items from the CES-D predicted a lower risk of mortality in a large sample of elderly people even when gender, race, marital status, education, income, cognitive impairment, and functional impairment were statistically controlled. In a sample of men with AIDS, higher average scores on the Positive Affect subscale from the CES-D uniquely predicted lower risk of mortality (Moskowitz, 2003) . When risk estimates were adjusted for the biological predictors of AIDS progression and other subscales of the CES-D (Negative Affect, Somatic, and Interpersonal), positive affect remained significantly predictive of lower risk of AIDS mortality.
More important, the effect of positive affect does not appear to be confined to measurement using the CES-D (Danner, Snowdon, & Friesen, 2001; Kawamoto & Doi, 2002; Levy, Lee, Bagley, & Lippman, 1988) . For example, Danner et al. (2001) analyzed autobiographies handwritten by 180 Catholic nuns just before entering the convent. Positive affective content in the autobiographies was strongly inversely associated with risk of mortality over the next 60 years, controlling for age, education, and measures of linguistic ability. The median age of death for women in the highest quartile of number of positive affect sentences was 6.9 years older than for women in the lowest quartile of number of positive affect sentences.
There are, however, studies that do not support an association of positive affect with lower risk of mortality. In an extensive review of positive affect and health, Pressman and Cohen (2005) suggested that positive affect may have the strongest impact in cases in which behavioral factors play a role in illness trajectory, such as HIV (Moskowitz, 2003) or recovery from heart surgery (Chocron et al., 2000) . In samples with illnesses associated with high shortterm mortality rates such as advanced cancers (Brown, Butow, Culjak, Coates, & Dunn, 2000; Cassileth, Lusk, Miller, Brown, & Miller, 1985) or end-stage renal disease (Devins et al., 1990) , positive affect does not appear to have an effect or may even be detrimental. In the present analyses, we test the association of positive affect with mortality among people with diabetes, a disease that, although serious, is not imminently terminal and can be influenced by improved health behaviors. Therefore, we hypothesized that positive affect would have a beneficial impact on risk of mortality in this sample.
Positive affect co-occurs with negative affect under conditions of stress. Even in the face of elevated levels of depression and distress, positive affect can occur with relatively high frequency. In our study of caregiving partners of men with AIDS, the depression scores of the caregivers were in the range that would classify them as at risk for clinical depression, both during caregiving and after the death of the partner (Folkman, Chesney, Collette, Boccellari, & Cooke, 1996) . However, when asked to report how often they experienced various positive and negative affects in the previous week, the participants reported experiencing positive affect at least as frequently as negative affect (Folkman, 1997) . Studies in other samples experiencing stress have found similar co-occurrence of positive and negative affect (Fredrickson, Tugade, Waugh, & Larkin, 2003; Westbrook & Viney, 1982; Wortman, 1987) .
The fact that positive affect co-occurs with negative affect suggests that positive affect may serve adaptive functions such that it is particularly beneficial in the context of stress (Folkman, 1997; Folkman & Moskowitz, 2000; Fredrickson & Joiner, 2002; Zautra, Smith, Affleck, & Tennen, 2001) . Recent work by Zautra and colleagues supports this hypothesis (Zautra et al., 2001; Zautra, Johnson, & Davis, 2005) . In a 12-week study of women with arthritis or fibromyalgia, the association of positive affect with reduced pain and lowered negative affect was stronger during high-stress weeks compared with lower stress weeks (Zautra et al., 2005) . In the present study, we explore the hypothesis that positive affect has a stronger effect in the context of stress by comparing a sample of people with diabetes to a sample of people with no chronic illnesses who will presumably have lower levels of stress and by testing the interaction of perceived stress and positive affect in predicting mortality within each sample.
Differentiating positive affects.
As noted above, the Positive Affect subscale of the CES-D is predictive of lower risk of mortality in a number of samples (Blazer & Hybels, 2004; Moskowitz, 2003; Ostir et al., 2000) . The CES-D Positive Affect subscale consists of four items, one each regarding recent feelings of self-esteem ("I felt I was just as good as other people"), hope ("I felt hopeful about the future"), happiness ("I was happy"), and enjoyment ("I enjoyed life"). Although these are all positively toned states that cohere to form a subscale, they clearly differ in the extent to which they reflect prototypical positive affect (Shaver, Schwartz, Kirson, & O'Connor, 1987) . Emotion researchers differentiate among positive affects (e.g., Consedine, Magai, & King, 2004; Izard, 1977) in terms of appraisals (e.g., Lazarus, 2001; Roseman, 2001) , action tendencies (e.g., Fredrickson,1998) , neurological correlates (e.g., Panksepp, 2000) , and other indicators of physiological arousal (e.g., Hess, Kappas, McHugo, Lanzetta, & Kleck, 1992) . It is possible that different positive affects have differential health consequences (Everson, Maty, Lynch, & Kaplan, 2002; Richman et al., 2005; Stamatakis et al., 2004) . Pressman and Cohen (2005) suggested that higher activation positive affects (e.g., "excited") may be more likely to have detrimental health effects than lower activation positive affects (e.g., "calm") because the higher activation emotions are linked to physiological arousal. In a study of the association of specific positive affects and physical health, Richman et al. (2005) examined patient charts to determine the extent to which the positively toned states of hope and curiosity predicted the prevalence and incidence of diabetes, hypertension, and respiratory tract infections over the course of 2 years. Hope was associated with lower incidence of hypertension, decreased prevalence of diabetes, and fewer respiratory tract infections. Curiosity was associated with decreased incidence and prevalence of hypertension and decreased prevalence of diabetes, but was not associated with respiratory tract infections. These effects were all significant beyond the effects of negative emotion.
In another set of studies, the effects of hope and self-esteem on mortality were compared in a population-based sample of Finnish men. Stamatakis and colleagues (2004) examined the extent to which self-esteem predicted mortality. In the bivariate model, low self-esteem was associated with a twofold increase in risk of mortality. However, when hopelessness was entered into the model, self-esteem was no longer statistically significant. In another analysis of data from this same sample, Everson et al. (1996) found that hopelessness was associated with higher rates of allcause mortality, controlling for age, education, income, perceived health, depression, social support, blood pressure, body mass index, and lipids. Taken together, these studies are particularly consistent in the indication of a protective role for hope (or lack of hopelessness) across a number of health outcomes. In the present analyses, we explore whether the CES-D Positive Affect subscale and, in particular, the different positively toned states that are combined to make up the subscale (i.e., self-esteem, hope, happiness, and enjoyment) are differently related to mortality in people with and without diabetes.
In the present study we address three questions in data from the National Health and Nutrition Examination Study I (NHANES) Epidemiologic Follow-Up Study (NHEFS), a large data set that has previously been used to demonstrate that depressive mood is S74 MOSKOWITZ, EPEL, AND ACREE associated with mortality in people with diabetes (Egede et al., 2005; Zhang et al., 2005): 1. Among people with diabetes, is positive affect predictive of mortality independent of the influence of negative affect? In light of a growing body of supportive evidence in a number of samples, we hypothesize that it is.
2. Are particular positive affects more strongly associated with mortality than others? In light of studies described above, we hypothesize that the self-esteem item of the CES-D will be less strongly associated with mortality than hope, happiness, or enjoyment.
3. Does the association of positive affect and mortality in people with diabetes differ from the association among people with no chronic health conditions? In light of theoretical and empirical work indicating that positive affect has a stronger effect under conditions of stress (Folkman & Moskowitz, 2000; Zautra et al., 2001 Zautra et al., , 2005 , we hypothesize that positive affect will be more strongly associated with mortality among people with diabetes than among people with no chronic health conditions.
Method
The data for the present study come from the NHANES NHEFS. The NHEFS was a follow-up study to the NHANES (National Center for Health Statistics, 1973) , in which 14,407 people in the United States between the ages of 25 and 74 were interviewed on a variety of health-related topics. As part of the NHEFS, the NHANES participants were reinterviewed in 1982 , 1987 (B. B. Cohen et al., 1987 Cox et al., 1992; and Cox et al., 1997, respectively) . Participants' vital status was tracked in the NHEFS through 1992 on the basis of death certificates and proxies' reports.
Participants. For the present analyses, we selected two subsets of participants from those who were interviewed in the 1982 NHEFS: those with diabetes and those without diabetes or other chronic conditions. In addition, we restricted both samples to those who had completed CES-D positive affect scores. The sample of people with diabetes consisted of 715 participants who responded yes to the question "Has a doctor ever told you that you have diabetes or sugar diabetes?" To construct the sample of participants with no chronic illness, we excluded participants who reported any of the following health conditions: asthma, bronchitis, diabetes, emphysema, migraine, psoriasis, ulcer, kidney disease, repeated urinary tract infections, colon polyps, cirrhosis, Parkinson's disease, multiple sclerosis, nervous breakdown, diverticulitis, colitis, heart conditions, angina, heart attack, cataracts, glaucoma, detached retina, stroke, cancer, blindness, or hypertension. This resulted in a sample of 2,673 participants with none of these chronic conditions.
Measures. The CES-D (Radloff, 1977 ) is a 20-item self-report scale that assesses aspects of depressive mood that occurred during the previous week. NHEFS participants were asked to take the CES-D one time, in 1982. Responses are on a scale ranging from 0 (rarely or none of the time) to 3 (most or all of the time). Factor analyses of the scale in a variety of samples suggest four subscales: Positive Affect, Negative Affect, Somatic, and Interpersonal (Ross & Mirowsky, 1984; Sheehan, Fifield, Reisine, & Tennen, 1995) . We focus primarily on the Positive Affect subscale but also include the other three subscales in our analyses.
Subjective stress. We selected three items from the General Well-Being Schedule (Fazio, 1977) to assess subjective stress. The items were as follows:
• "Have you been under or felt you were under any strain, stress, or pressure during the past month?" Responses ranged from yes, almost more than I can bear or stand to not at all.
• "Have you been anxious, worried or upset, during the past month?" Responses ranged from extremely so-to the point of being sick or almost sick to not at all.
• "How relaxed or tense have you been during the past month?"
Responses ranged from very relaxed to very tense. We reverse scored the first two items, then summed all three items to form a total score; higher scores indicated greater feelings of stress (␣ ϭ .80).
Demographic and health behavior variables. We used demographic data collected in 1982 on race or ethnicity (Black, White, Latino, American Indian, Asian/Pacific Islander, or other), marital status (married, widowed, divorced, separated, or never married), education (less than high school, high school, or more than high school), gender (1 ϭ male, 2 ϭ female), age, current cigarette smoking (0 ϭ no, 1 ϭ yes), physical activity (1 ϭ very active, 2 ϭ moderately active, 3 ϭ quite inactive), and self-rated health (1 ϭ poor to 5 ϭ excellent). Given that height was not measured in 1982, we calculated body mass index from weight in 1982 and height as reported in the 1975 NHANES survey.
Dependent measure. The dependent measure was the date of death from any cause through 1992.
Data analysis. Differences in demographics and affect between the groups with diabetes and no chronic conditions were tested with chi-squares or t tests. SAS PROC PHREG (SAS Institute, 1999) was used for Cox proportional hazards models predicting mortality. For the proportional hazards models, we report the hazard ratio (HR), the 95% confidence interval (CI), and the p value associated with each predictor of mortality. A hazard ratio of 1.0 indicates that there is no association between the predictor and the outcome of mortality. A hazard ratio less than 1.0 indicates a lower probability of mortality associated with that predictor.
We tested models in the sample of people with diabetes and then went on to test the models among those with no chronic health conditions. The first step in our data analysis was to examine bivariate associations of predictors with risk of mortality. We tested the full CES-D Positive Affect subscale as well as the four individual Positive Affect items. Next, we conducted a series of regressions with each Positive Affect item, controlling individually for negative affect and then the other significant predictors of mortality.
Results
There were 715 participants with diabetes and 2,673 participants with no chronic conditions. Those reporting diabetes were less likely to be White, be married, or have a high school education and were significantly older than those with no chronic conditions (see Table 1 ). The participants with diabetes also reported lower Positive Affect subscale scores and higher Negative Affect, Somatic, and Interpersonal subscale scores on the CES-D as well as higher levels of subjective stress. In terms of mortality, not surprisingly
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those with diabetes had a significantly higher risk of mortality than those with no chronic conditions (hazard ratio for being in the diabetes group compared with the no-chronic-conditions group ϭ 1.53, 95% CI ϭ 1.34 -1.76, p Ͻ .0001). The CES-D Positive Affect subscale was significantly correlated with the other CES-D subscales, but the correlations were small to moderate (N ϭ 3,388; CES-D Positive Affect subscale with the Negative Affect subscale, r ϭ Ϫ.25; with the Somatic subscale, r ϭ Ϫ.18; and with the Interpersonal subscale, r ϭ Ϫ.12), justifying our examination of the Positive Affect subscale separately from the rest of the CES-D (Stansbury, Ried, & Velozo, 2006) . The reliability of the Positive Affect subscale was .74. Intercorrelations of the items on the Positive Affect subscale ranged from .33 (self-esteem and happy) to .62 (happy and enjoyed life).
Is positive affect associated with mortality? Are different types of positive affect differentially associated with mortality? In the sample with diabetes, 293 of the 715 participants died between the 1982 and 1992 interviews. As shown in Table 2 , age, gender, race and ethnicity, body mass index, subjective stress, and smoking were not significantly associated with mortality. Among those with diabetes, score on the Positive Affect subscale was significantly associated with lower risk of mortality (HR ϭ 0.87, 95% CI ϭ 0.76 -0.99, p ϭ .04).
1 Other significant predictors of mortality in those with diabetes were higher scores on the Somatic subscale of the CES-D, lower levels of physical activity, and poorer self-rated health. Negative affect was marginally predictive of higher risk of mortality (see Table 2 ). When we examined the individual Positive Affect items (self-esteem, hopeful, happy, and enjoyed life), happy and enjoyed life were both significantly associated with lower risk of mortality. Hopeful was marginally associated with lower risk of mortality and self-esteem was not significantly associated with mortality. We next tested the association with mortality of the CES-D Positive Affect subscale and the individual Positive Affect items controlling individually for negative affect. The CES-D Positive Affect subscale and happy dropped to marginal significance when negative affect was included in the models (see Table 3 ). Enjoyed life, however, remained significant even when negative affect was included in the model. Next, we conducted a series of multivariate models predicting mortality that included demographic and other standard variables that were bivariate predictors of mortality at p Ͻ .15 or less (see Table 2 ). These control variables (age, race or ethnicity, self-reported health status, and physical activity) were entered in the first step, then the positive affect variable was entered in the second step. Enjoyed life remained a significant predictor of lower risk of mortality controlling for age, race or ethnicity, self-reported health status, and physical activity (HR ϭ 0.89, CI ϭ 0.79 -0.99, p ϭ .04). Interestingly, although age and 1 The dependent variable in the Cox proportional hazards model is actually the log of the hazard ratio. The hazard ratio of 0.87 for the CES-D Positive Affect subscale is the antilog of the parameter estimate (beta coefficient) of Ϫ.14. This means that for each 1-point increase on CES-D Positive Affect, the log of the hazard ratio drops by 0.14. Equivalently, for each 1-point increase on CES-D Positive Affect, the hazard ratio is multiplied by 0.87. A person with a score of 3, in other words, would, at any given point, have 0.87 ϫ 0.87 ϭ 0.76 the chances of death as a person with a score of 1. Ostir et al., 2000) , and Pressman and Cohen (2005) have suggested that positive affect may be especially strongly associated with mortality among those older than age 55. In addition, in the present analyses, the sample of people with no chronic health conditions was significantly younger than the sample of people with diabetes, and this could be a possible explanation for the different predictors of mortality across the two groups. To explore the possibility that the association of positive affect and mortality is stronger in older people, we restricted our sample of people with no chronic conditions to those older than age 65 (n ϭ 334; 131 deaths). Although the association of the CES-D Positive Affect subscale and mortality gets stronger in those older than 65, the effect is of borderline statistical significance (HR ϭ 0.83, 95% CI ϭ 0.67-1.01, p ϭ .06; see Table 4 ). For the individual positive affects, however, hopeful and enjoyed life reached statistical significance and were both associated with a lower risk of mortality among those with no chronic conditions who were older than age 65 (hopeful HR ϭ 0.86, CI ϭ 0.75-0.98, p ϭ .03; enjoyed life HR ϭ 0.86, CI ϭ 0.74 -0.99, p ϭ .04).
Controlling for negative affect, hopeful and enjoyed life remained significant predictors of lower risk of mortality (Table 5) . As we did in the sample of people with diabetes, we constructed multivariate models in which variables that were bivariate predictors of mortality at p Ͻ .15 or less were included in the first step and the Positive Affect variable was entered in the second step. The control variables were gender, physical activity, and race or ethnicity. The CES-D Positive Affect scale and hopeful were both marginally predictive when gender, physical activity, and race or ethnicity were included in the models (CES-D Positive Affect HR ϭ 0.83, CI ϭ 0.67-1.02, p ϭ .08; hopeful HR ϭ 0.88, CI ϭ 0.77-1.01, p ϭ .07). Enjoyed life remained significantly predictive of lower risk of mortality controlling for the effects of gender, physical activity, and race or ethnicity (HR ϭ 0.85, CI ϭ 0.73-0.99, p ϭ .03).
On the basis of the work of Zautra and others (Zautra et al., 2001 (Zautra et al., , 2005 , we hypothesized that positive affect would be more strongly associated with mortality among those with higher levels of stress. Thus, one possible explanation for the stronger link between positive affect and mortality in those older than age 65 compared with those younger than age 65 is that those older than age 65 experience higher levels of stress. To further explore this 
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hypothesis in the sample with no chronic illnesses, we tested whether subjective stress was higher among those older than age 65. This turned out not to be the case. In fact, those older than age 65 had significantly lower levels of stress, t (471) To further test the hypothesis that positive affect serves as a buffer against the deleterious effects of stress on physical health, we tested the interaction of positive affect and subjective stress in both the sample of people with diabetes and the sample of participants older than age 65 with no chronic conditions. Among those with diabetes, the interactions of subjective stress and positive affect (four-item subscale, self-esteem, hopeful, happy, or enjoyed life) were not significantly related to risk of mortality (all ps Ͼ .50). However, among those older than age 65 without any chronic conditions, the interactions of perceived stress with the four-item Positive Affect subscale (HR ϭ 0.84, p ϭ .04), hopeful (HR ϭ 0.83, p ϭ .006), and enjoyed life (HR ϭ 0.86, p ϭ .01) were all significant such that the protective effect of positive affect on mortality was particularly strong among those who reported higher levels of subjective stress. Finally, we combined the samples of people with diabetes and those with no chronic conditions (N ϭ 3,388) and tested the interactions of positive affect with subjective stress predicting mortality. None of the interactions reached statistical significance (all ps Ͼ .40).
Discussion
The present findings add to the growing literature that positive affect is associated with lower risk of mortality, independent of the effects of negative affect (Blazer & Hybels, 2004; Danner et al., 2001; Moskowitz, 2003; Ostir et al., 2000; Pressman & Cohen, 2005) . Previous studies in people with diabetes have demonstrated that depressive mood is associated with a higher risk of mortality, including analyses in the same data studied here (Egede et al., 2005; Zhang et al., 2005) . However, to our knowledge, ours is the first study to demonstrate that positive affect is uniquely associated with a lower risk of mortality, controlling for negative affect and other predictors of mortality, in people with diabetes.
In contrast, positive affect was not associated with mortality in a comparison sample of people with no chronic illnesses younger than age 65. Zhang et al. (2005) had a parallel finding in their analysis of these NHEFS data. Although there was an association between depressive mood (as measured by the CES-D) and mortality in people with diabetes, there was no association among the comparison group without diabetes. In the present analyses, however, restricting the sample of people with no chronic illness to those older than 65 revealed that the specific positive affects of hope and enjoyed life were significantly predictive of lower risk of mortality, controlling for negative affect and health status. This is consistent with previous studies that demonstrated the protective effect of positive affect in older individuals (Blazer & Hybels, 2004; Ostir et al., 2000) .
We had hypothesized that positive affect would have a stronger effect in the sample of people with diabetes because diabetes is a chronic stressor and would likely be associated with higher levels of subjective stress. Indeed, those with diabetes did have significantly higher levels of subjective stress than the sample with no chronic illness, and positive affect was more strongly associated with mortality in those with diabetes compared with those with no chronic illness. Further analyses explicitly testing whether positive affect buffered the effect of stress on mortality within the two samples revealed a significant effect only among those older than 65 with no chronic conditions such that positive affect had a stronger protective effect among those reporting higher levels of subjective stress. It is not clear why the effect does not reach significance (or even approach significance) among those with diabetes. It does not appear that a lack of variance in subjective stress among those with diabetes is the explanation because variance in subjective stress was comparable across the two groups, although mean levels were higher among those with diabetes. Subjective stress was not a significant bivariate predictor of mortality in either sample. Future work should further explore the potential stress-buffering effects of positive affect with better measures of the context of the stress to determine the conditions under which positive affect is likely to have the greatest impact.
Clearly there are other contextual factors influencing the association between positive affect and survival. Possibilities include the extent to which the ultimate cause of death is attributable to something that can be modified by health behaviors (Pressman & Cohen, 2005) . In the case of people with diabetes, health behaviors such as diet, exercise, and adherence to medication all have an impact on longevity. Future work should empirically test whether positive affect is differentially influential for different causes of death as suggested by Pressman and Cohen's (2005) review. 
Different effects of different positive affects.
The CES-D Positive Affect subscale is not a pure measure of affect. Instead, it combines aspects of self-esteem, hope, happiness, and life enjoyment. Inconsistent with some studies that demonstrate a link between self-esteem and self-rated health (e.g., Glendinning, 1998; Trzesniewski et al., 2006) , in the present data the self-esteem item was not associated with mortality. This may be because of characteristics of the sample (i.e., they are chronically ill) or inadequate measurement of self-esteem with a single item (see Blascovitch & Tomaka, 1991, for a review) . Enjoyed life had particularly consistent associations with mortality. From an emotions theory perspective, it is not clear how enjoyed life should be classified. Is it akin to joy (Consedine et al., 2004; Egloff, Schmukle, Burns, Kohlmann, & Hock, 2003) ? Lower arousal positive emotions such as contentment (Berenbaum, 2002; Fredrickson, 1998) ? Flow (Csikszentmihalyi, 1990) ? Perhaps it is a marker for engagement in pleasant recreational activities (Berenbaum, 2002; Fredrickson, 2000; Kleiber, Hutchinson, & Williams, 2002) . Enjoyed life may be indicative of the broader concept of life satisfaction that has been linked to lower risk of mortality (e.g., Koivumaa-Honkanen et al., 2000; Parker, Thorslund, & Nordstrom, 1992) and health outcomes such as recovery from surgery (e.g., Kopp et al., 2003) .
We should be careful, however, not to overinterpret the differential effects of enjoyed life compared with happy or hopeful. Although the effects for enjoyed life remained on the significant side of the statistical significance line of p ϭ .05, the hazard ratios did not differ a great deal from those of happy, which fell just on the other side of statistical significance when other relevant predictors were included in the equation (see Table 3 ). Future work should explore the question of differential health effects of different positive affects more systematically with a theory-based measure of a range of affects. Furthermore, it should be noted that although the effects for negative affect were not statistically significant in the sample of people with diabetes, they were close ( p ϭ .06; see Table 2 ) and in a direction consistent with previous work on the deleterious health effects of negative affect.
Potential mediational pathways. There are a number of possible explanations for the association of positive affect and mortality in people with diabetes, including behavioral, physiological, and psychological pathways. In terms of behavioral pathways, experimental work indicates that positive affect may facilitate attention to and processing of health-relevant information, which is a crucial step in the process of health-promoting behaviors (Reed & Aspinwall, 1998 ). Medication adherence is another possible behavioral link between positive affect and health outcomes. In people with diabetes, depressive mood is associated with poorer adherence to diet and exercise recommendations (Ciechanowski, Katon, Russo, & Hirsch, 2003; Kilbourne et al., 2005) , and positive affect is associated with adherence to medication in people with HIV (Gonzalez et al., 2004) . It has yet to be shown whether positive affect is associated with improved health behaviors in people with diabetes.
As for physiological pathways linking positive affect and physical health, one likely possibility is stress-sensitive metabolic hormones. This pathway may be particularly relevant in the case of diabetes. Under normal conditions, insulin helps to transport proteins, carbohydrates (e.g., starch, sugars), and fat into storage in the body's cells for later use. In response to an acute stressor, the body's stress response serves to make energy readily available to facilitate the individual's rapid physical response (i.e., "fight or flight"). This catabolic process includes release of cortisol, which helps to increase glucose production and causes fat cells to become more resistant to insulin, transiently, to prevent energy storage processes. With long-term exposure to high levels of cortisol, which can occur with chronic stress, however, cells can become chronically insulin resistant and the body becomes less efficient at controlling the level of glucose in the blood, leading to hyperglycemia. Chronic stress and stress-associated excessive exposure to cortisol can be especially troublesome in people with diabetes because stress can theoretically induce further insulin resistance and impaired glycemic control in an already compromised metabolic system. Positive affect may protect against the physiological effect of chronic stress by reducing stress appraisals and thus preventing the stress response to begin with, or by facilitating more rapid recovery from stress, helping to bring the body back to normal levels more quickly. In fact, an experimental study in a student sample showed that positive affect influences autonomic reactivity to stress by promoting quicker return to baseline levels (Fredrickson & Levenson, 1998) .
As for psychological pathways, positive affect may increase coping resources such as social support and self-efficacy that enable the individual to better cope with diabetes in a variety of ways. There is some evidence that positive affect is associated with social support in people with diabetes (Trief, Himes, Orendorff, & Weinstock, 2001) , and social support has been shown to be associated with lower blood glucose levels (Schwartz, Springer, Flaherty, & Kiani, 1986) and better disease management (Connell, Fisher, & Houston, 1992) . Similarly, diabetes-specific selfefficacy (e.g., "I can maintain appropriate body weight") is crosssectionally correlated with lower blood glucose levels (Ikeda, Aoki, Saito, Muramatsu, & Suzuki, 2003) .
It is unlikely that any one of these three proposed pathways is solely responsible for the effect of positive affect on mortality. Instead, it may be that the behavioral, physiological, and psychological pathways have additive, serial mediational, and/or interacting effects in forming the link between positive affect and health. Researchers need to keep this likely complexity in mind when designing future studies.
Caveats. The NHANES study was not designed to explore the effects of psychological variables such as affect on mortality so the questionnaire content and timing were not optimal for capturing psychological effects on physical health. For example, positive affect, in the form of the CES-D, was only assessed once. Previous studies have indicated that chronic (depressive) mood, rather than a single mood score at baseline, is more likely to be associated with illness progression (Lyketsos et al., 1993; Mayne, Vittinghoff, Chesney, Barrett, & Coates, 1996) . Repeated measures of affect would help to disentangle questions about the importance of simple occurrence versus frequency versus intensity of affect in relation to physical health. Furthermore, the strongest effects presented here were based on single items (e.g., "I enjoyed life"). Given the limitations of single-item measures, future work should include more comprehensive, theory-based measures of affect.
A second weakness is that we had little specific information about the duration, type, or severity of diabetes. Data on the type of treatment (i.e., insulin, oral medication, or diet) and adherence to diabetes care recommendations would likely have provided important clues as to potential mediators of the association of
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positive affect and mortality in people with diabetes. Although we had self-reports of health as a crude proxy for illness severity, we cannot rule out the possibility that objective health status was the primary determinant of both positive affect and mortality. However, self-rated health is a judgment that is derived from both true health status as well as psychological factors, such as both emotional and physical feelings, and positive affect can influence the subjective component of perceived health status. Therefore, controlling for health status may actually be overcontrolling, in that it eliminates some common variance with positive affect (Kaplan & Baron-Epel, 2003) . Finally, there are number of potential confounding variables that were not measured in the NHANES and, therefore, could not be ruled out as primary determinants of mortality. For example, the trait of optimism is significantly associated with positive affect (Lucas, Diener, & Suh, 1996) and has also been shown to be associated with mortality (Giltay, Kamphuis, Kalminh, Zitman, & Kromhout, 2006; Maruta, Colligan, Malinchoc, & Offord, 2000) and thus could potentially explain the findings reported here. It should be noted, however, that recent work by Cohen and colleagues (S. Cohen, Alper, Doyle, Treanor, & Turner, 2006; Marsland, Cohen, Rabin, & Manuck, 2006 ) demonstrated beneficial effects of positive affect over and above the effects of optimism and other positively toned traits such as self-esteem, mastery, extraversion, and sense of purpose.
Conclusions and future directions. The fact that positive affect was assessed only one time, up to 10 years before mortality, and was still a significant predictor makes the present findings particularly striking. The societal burden of diabetes is high, and its prevalence is growing to epidemic proportions. People with diabetes tend to die of other chronic diseases, primarily cardiovascular disease, at a much higher rate than those without diabetes. This underscores the importance of identifying factors that put this already vulnerable group at greater risk of early mortality. Because it is often challenging to control many traditional risk factors for diabetes and cardiovascular disease, such as obesity and hypertension, identification of new modifiable risk factors can be helpful. A single snapshot measure of positive affect, and possibly even one item, such as enjoyment of life, may indeed be an important prognostic factor. Future research should determine whether behavioral and psychological interventions can lead to long-term increases in positive affect.
